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Introduction: Asoprisnil, a novel orally active selective progesterone receptor modulator, is being
studied for themanagement of symptomatic uterine leiomyomata. The exactmechanismof action
is not yet discerned. The primary objectives of this double-blind, randomized, placebo-controlled
study included evaluation of the effect of asoprisnil on uterine artery blood flow. Furthermore,we
assessed effects of asoprisnil on leiomyoma symptoms.
Patients and Methods: Thirty-three premenopausal patients scheduled for hysterectomy due to
symptomatic uterine leiomyomata were recruited in four centers and treated with 10 or 25 mg
asoprisnil or placebo for 12 wk before surgery. At baseline and before hysterectomy, all patients
underwent sonographic assessment to measure impedance to uterine artery blood flow, deter-
minedby resistance indexandpulsatility index, aswell as volumesof largest leiomyomaanduterus.
In addition, patients recorded intensity and frequency of menstrual bleeding on a menstrual
pictogram. Each asoprisnil treatment was compared with placebo.
Results: The increased pulsatility index in both asoprisnil groups and the statistically significantly
increased resistance index within the 25-mg asoprisnil group suggest a moderately decreased
uterine artery blood flow. Analysis ofmenstrual pictogram scores showed a statistically significant
larger decrease in frequency and intensity of bleeding for both asoprisnil groups compared with
placebo. Bleedingwas suppressed by asoprisnil 25mg in 91%of patients. Asoprisnil treatmentwas
well toleratedwhenadministereddaily for a12-wkperiod, andno serious adverseevents occurred.
Conclusion: Asoprisnil moderately reduced uterine artery blood flow. This effect may contribute
in part to the clinical effects of asoprisnil. (J Clin Endocrinol Metab 93: 4664–4671, 2008)
Uterine leiomyomata are benign smoothmuscle tumors orig-inating from the myometrium. They are present in up to
70% of women even though asymptomatic in over half of the
cases with 20–25% of women of reproductive age clinically af-
fected (1, 2). The commonest symptoms are heavy menstrual
bleeding (HMB) and pressure symptoms.With currently limited
options formedical therapy, uterine leiomyomata are the second
most frequent indication for hysterectomy in the United Kingdom
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(3, 4). In the United States, 600,000 hysterectomies are per-
formed annually with HMB as the most common indication (5).
There is growing evidence that progesterone and the proges-
terone receptor play a key role in fibroid growth and develop-
ment. Contrary to previous understanding that leiomyoma
growth is mainly estrogen related, recent data from clinical and
in vitro studies indicate that progesterone plays a pivotal role (6,
7). Some clinical studies have shown that synthetic progestins
reverse the effect of GnRH agonists on leiomyoma volume,
which indirectly indicates the effects of GnRH agonists on
leiomyomata may be due partly to cessation of progesterone
secretion (8). Furthermore, a reduction in mean leiomyoma vol-
ume was demonstrated in small, uncontrolled, clinical studies
with the progesterone receptor antagonist mifepristone (9).
Mifepristone has been shown to reduce uterine artery blood flow
in patients with uterine leiomyomata (10). Collectively, these
data suggest that progesterone may have a stimulatory effect on
leiomyoma growth.
Asoprisnil (J867) is a novel, orally active and selective pro-
gesterone receptor modulator (SPRM), which exhibits partial
and mixed agonist and antagonist effects on various progester-
one target tissues in animals and humans (11–13). Asoprisnil
exhibits endometrial antiproliferative effects in nonhuman pri-
mates in the presence of follicular-phase estradiol levels (11, 14).
The effects of 3 months treatment with asoprisnil in women
with uterine leiomyomata have been reported. Asoprisnil sup-
pressed uterine bleeding in 28, 64, and 83% of subjects at 5, 10,
and 25 mg, respectively, and reduced leiomyoma and uterine
volumes (15).
The current studywas designed to evaluate themechanism of
action of asoprisnil in patients with symptomatic leiomyomata
scheduled for hysterectomy. The primary objectives were to as-
sess the effects of asoprisnil on uterine artery blood flow through
measurements of impedance (resistance and pulsatility indices).
The effects on endometrial, myometrial, and leiomyomata mor-
phology, have been reported elsewhere (16). Furthermore, we
investigated effects of asoprisnil on leiomyoma symptoms, in-
cluding semiquantitative assessment of uterine bleeding using a
menstrual pictogram (MP), and ovarian activity.
Subjects and Methods
Women studied
Premenopausalwomenwere recruited from four centers (Edinburgh,
Southampton,Glasgow, andLiverpool). All subjectswere in goodhealth
and scheduled for hysterectomy due to symptomatic uterine leiomyo-
mata, mostly due to HMB. Each patient had at least one leiomyoma
(diameter 2 cm) ormultiple small leiomyomata (uterine volume 200
cm3) confirmed by ultrasonography. In all cases, the clinical decision for
hysterectomywas taken before recruitment. Inclusion and exclusion cri-
teria were applied as previously described (16). Patients were required to
have awashout period of 2–12months for hormonalmedications before
screening. Non-steroidal anti-inflammatory drugs (NSAIDs) and tran-
examic acid were permitted during screening and treatment periods. All
patients provided informed consent. The study protocol was approved
by the Multicenter Research Ethics Committee.
Study design
This was a phase II, multicenter, randomized, double-blind, placebo-
controlled studyof asoprisnil administered to patientswith symptomatic
uterine leiomyomata for 12 wk. Dose selection was based on previous
phase I and II studies. A treatment regime with doses of 10 and 25 mg
asoprisnil for a duration of 12wkhad been shown to effectively suppress
uterine bleeding and reduce leiomyoma and uterine volumes while being
safe and well tolerated (15).
Screening procedures and enrollment were carried out as previously
described (16). Subjects in three parallel dose groups in a 1:1:1 ratio
received once-daily oral doses of asoprisnil of 10 or 25 mg asoprisnil or
placebo. They and all study personnel were blinded to treatment groups.
Treatment was initiated no later than the fifth day of the patient’s men-
strual cycle and continued for 12 wk until hysterectomy. Hysterectomy
was performedwithin 24 h of the final dose. Throughout the study, each
patientwas closelymonitored for occurrence of adverse events (AEs) and
standard laboratory safety parameters.
Sonographic assessment
Color Doppler imaging by transvaginal ultrasound was employed to
determine blood flow of the uterine arteries before the first study drug
dose and after 12 wk. Blood flow was estimated using two impedance
indices: resistance index (RI) andpulsatility index (PI) defined as follows:
RI  systolic  end diastolic peak velocity/systolic peak velocity; PI 
systolic  end diastolic peak velocity/time-averaged maximum velocity
(17). For each impedance index, twomeasurements were taken from left
and right arteries, respectively; each side’s indexwas calculated using the
mean of the two, and further analyses used the mean of both sides (18).
Study sites used the same color Doppler imaging methods. Scans were
performed by the same ultrasonographer at each site. The largest leiomy-
oma and uterus were measured and the volumes estimated using the
volume of an ellipsoid. The position of the fibroids within the uterus was
not specifically recorded further to previous evidence that symptoms of
HMB do not appear to correlate with fibroid location (19).
MP
At screening, patients were issued a MP in a daily diary to be kept
throughout the study. Patients recorded daily any uterine bleeding.
Whenever uterine bleeding exceeded spotting, the amount of blood loss
was quantified and documented in the MP. Patients were supplied with
standardized sanitary products. The MP scores, representing blood loss
in milliliters, were calculated as described previously (20) and then
summed for each patient for the last full menstrual cycle before random-
ization menses normalized to 28 d and for each 28-d treatment period,
producing a total score for each subject for baseline, wk 1–4, wk 5–8,
andwk9–12. The number of dayswith bleedingwas calculated from the
diaries for the pretreatment cycle and the three 28-d treatment periods.
To evaluate improvement in uterine bleeding, change of MP scores and
of days with bleeding from baseline to each month and final month was
calculated and summarized. The percentage of subjectswith suppression
of uterine bleeding during the treatment period was calculated for each
treatment group.
Uterine fibroid symptom and health-related
quality-of-life (UFS-QOL) questionnaire
Before commencing the study drug andbefore hysterectomy, patients
completed the Uterine Fibroid Symptom and Health-Related Quality-
of-Life questionnaire (UFS-QOL) (21) with its subscales of concern, ef-
fect on activities, energy/mood, control, self-consciousness, sexual func-
tion, and symptom severity.
Ovarian activity
Urine aliquots (first voided urine of the day) were collected twice
weekly during screening and throughout the treatment period and frozen
at 20 C for subsequent analysis. Ovarian activity was determined by
assessing urinary pregnanediol glucuronide (PdG) and estrone glucuro-
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nide (E1G) levels, which were measured using ELISA. Hormone concen-
trations were corrected for creatinine excretion and expressed as ratios
of the creatinine concentration to urine volume (22).
Evidence of luteal activity (ELA) vs. no evidence of luteal activity
(NELA) was determined from urinary PdG levels using two algorithms
(23); in the first algorithm, a PdG level was considered ELA if it was at
least three times the minimum 3-concentration moving average of the
past 4 wk; the second algorithm had an additional criterion that, to be
considered ELA, a PdG level had to be at least 0.5 mmol/mol creatinine.
For each 4-wk period and each treatment group, the percentage of pa-
tients with NELA and 95% exact confidence intervals were calculated.
Ovarian follicular activity during treatment was determined by com-
paring E1G concentrations during the 12-wk treatment period to pre-
treatment follicular phase concentrations (baseline). Based on the
method described by Brown et al. (24), ovarian activity was labeled as
continued (E1G  50% above baseline on at least two occasions, sepa-
rated by 13 d, with no E1G concentrations 50% above baseline),
partially suppressed (E1G concentration 50% above baseline on at
least oneoccasionwhilenotmeeting thedefinitionof continued follicular
activity), or totally suppressed (E1G 50% above the baseline through-
out treatment period). Number and percentage of patients belonging to
each category were calculated for each treatment group.
Data analysis and statistical methods
Comparison of each asoprisnil treatment with placebo was per-
formed using pairwise comparisons within the framework of analysis of
covariance (ANCOVA) models for assessments of change in RI, PI, and
MP scores, number of days with bleeding, and UFS-QOL scores. The
ANCOVA models for RI and PI included factors of treatment and in-
vestigator as fixed effects and baseline value as a covariate, whereas the
models for MP scores, number of days with bleeding, and UFS-QOL
scores included treatment as a factor and baseline value as a covariate.
In addition, a paired t test was performed for RI and PI on the change from
baseline to final visit for each treatment group. Percent change in volume of
the largest leiomyomaandtheuteruswascomparedbetweeneachasoprisnil
group and placebo using Wilcoxon’s rank sum test. Percentage of patients
with suppression of uterine bleeding was compared by Fisher’s exact test.
For efficacy endpoints, Hochberg’s multiple comparison method was ap-
plied to control for pairwise comparisons at a significance level of 0.05.No
statistical inference was performed on safety variables.
The planned sample size for this study was 15 patients per treatment
arm. This sample size would provide greater than 95% power to detect
a 0.08 difference in RI between the asoprisnil and the placebo group
using a two-tailed two-sample t test with a common SD of 0.05 (with a
0.05 significance level).
The studywas closedwith a total of 33 patients.With 11 patients per
group and assumptions as above, the power to detect a 0.08 difference
in RI was 94%.
Results
Patient demographics
Thirty-three patients were enrolled. Thirteen screen failures
occurred. Ten, 12, and 11 patients received placebo and 10 and
25 mg asoprisnil, respectively. All 33 patients completed the
study including 12 wk treatment, the scheduled hysterectomy,
and follow-up after 6 wk (Fig. 1).
Treatment and placebo groups were well matched regarding
race, age, height, and weight (Table 1). Drug compliance was
satisfactory in all groups. No patients developed withdrawal
criteria during the study or received the wrong treatment or an
incorrect dose. Three patients (one on placebo and two on 25mg
asoprisnil) took tranexamic acid to control menstrual bleeding,
but the median use per month was nil in each group. Median
intake of NSAIDs was higher in the 10-mg asoprisnil group (1.2
d/month) than in the placebo or 25-mg asoprisnil groups (me-
dian of nil per month). During treatment, NSAIDs were primar-
ily taken for headache, joint, or muscular pain and for dysmen-
orrhea. The differences between groups were not expected to
influence study results.
Effects on uterine artery blood flow
Neither asoprisnil group had a change from baseline to final
visit in RI that was statistically significantly different from pla-
cebo. There was, however, a statistically significant increase in
RI from baseline to final visit within the 25-mg asoprisnil group,
indicating decreased uterine artery blood flow (Table 2).
The PI increased statistically signifi-
cantly from baseline to final visit in both
asoprisnil groups compared with placebo,
indicating decreased uterine artery blood
flow. From baseline to final visit, the PI in-
creased in the 25-mg asoprisnil group al-
though unchanged after asoprisnil 10 mg
with a statistically significant decrease within
the placebo group (Table 2).
Effects on volume of largest
leiomyoma and uterus
From baseline to final visit, the median
percent change in largest leiomyoma vol-
ume showed a decrease after 25 mg aso-
prisnil (25.8%) and a small increase in the
placebo group (4.9%), with a very minor
decrease after asoprisnil 10 mg (0.4%).
The differences between each asoprisnil
groupandplacebo inpercent changeof larg-
est leiomyoma volume or uterine volume
were not statistically significant.FIG. 1. Patient enrollment: numbers of patients at different stages of the clinical study.
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Effects on uterine bleeding
Treatment with asoprisnil led to a substantial decrease in
uterine bleeding. There was a large mean reduction in blood loss
in the final month compared with baseline in both asoprisnil
groups, which was statistically significantly different from the
mean increase in the placebo group (Table 3). These decreases
were already apparent during the first 4 wk of treatment.
Patients treatedwith 10 and 25mg asoprisnil had bleeding of
7.0 and 8.0 d on average at baseline, which decreased to 1.2 and
0.2 d in the final month, respectively. The placebo group had a
mean number of 7.3 bleeding days at baseline and the final
month. The difference between asoprisnil groups and placebo
was statistically significant (P  0.001). The decrease in the
asoprisnil groups was evident during the first month and con-
tinued throughout the treatment period. Suppression of uterine
bleedingwas experienced by 33%of patients treatedwith 10mg
asoprisnil and 91% treated with 25 mg, compared with none of
the patients in the placebo group. The difference between the
25-mg asoprisnil and placebo groupswas statistically significant
(P  0.001).
UFS-QOL
Results of the UFS-QOL total score, and in particular the
subscales of concern, activities, control, and self-consciousness,
showed statistically significant improvement from baseline to
final visit for both asoprisnil groups compared with placebo,
indicating an effect on quality of life. Reduced symptom se-
verity was observed in both asoprisnil groups but was statis-
tically significant only with 25 mg asoprisnil compared with
placebo (Fig. 2).
TABLE 2. Analysis of RI and PI
Treatment group Between-groups P valuea
Placebo (n  10)
mean  SD
Asoprisnil 10 mg
(n  12)
mean  SD
Asoprisnil 25 mg
(n  11)
mean  SD
Asoprisnil 10 mg
vs. placebo
Asoprisnil 25 mg
vs. placebo
RI
Baseline 0.73  0.10 0.76  0.09 0.71  0.08 NA NA
Final visit 0.71  0.17 0.75  0.10 0.77  0.08 NA NA
Change from baseline 0.02  0.13 0.01  0.06 0.06  0.08 0.756 0.146
Within-group P valueb
(change from
baseline)
0.629 0.689 0.034c NA NA
PI
Baseline 1.69  0.60 1.80  0.72 1.52  0.44 NA NA
Final visit 1.27  0.33 1.81  0.67 1.81  0.48 NA NA
Change from baseline 0.42  0.42 0.01  0.56 0.30  0.54 0.019d 0.005d
Within-group P valueb
(change from
baseline)
0.012c 0.956 0.099 NA NA
Mean changes of RI and PI (impedance indices to quantify uterine artery blood flow as determined by color Doppler imaging) from baseline to final visit in the three
treatment groups (placebo, 10 mg asoprisnil, and 25 mg asoprisnil). NA, Not applicable.
a From ANCOVA model for change from baseline to final visit including fixed effects of treatment and investigator and baseline mean RI/PI as a covariate.
b A t test was performed on change from baseline to final visit for each treatment group.
c Statistical significance at 0.05 level.
d Statistical significance at 0.05 level using Hochberg’s multiple-comparison procedure.
TABLE 1. Demographic data at baseline
Variable
Treatment group
Placebo (n  10) Asoprisnil 10 mg (n  12) Asoprisnil 25 mg (n  11) All subjects (n  33)
Race, n (%)
Black 1 (10) 2 (16.7) 1 (9.1) 4 (12.1)
Caucasian 9 (90) 10 (83.3) 10 (90.9) 29 (87.9)
Age (yr)
Mean (SD) 41.8 (3.6) 45.1 (3.5) 44.6 (6.0) 43.9 (4.6)
Min-Max 37–48 39–50 35–52 35–52
Weight (kg)
Mean (SD) 73.4 (11.7) 73.8 (17.7) 75.9 (11.8) 74.4 (13.8)
Min-Max 54–89 45–105 60–96 45–105
Height (cm)
Mean (SD) 165.3 (6.4) 164.3 (4.7) 165.6 (7.3) 165.1 (6.0)
Min-Max 158–177 156–172 157–178 156–178
Race, age, weight, and height distribution across the three treatment groups. Max, Maximum; Min, minimum.
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Ovarian activity
Urinary PdG levels (Table 4) were used to calculate luteal
activity for three different time periods during treatment. In the
25-mg asoprisnil group, 70–80% of patients showed NELA
during wk 9–12 of treatment compared with up to 20% in the
placebo group. Dose-dependent suppression of luteal activity
was apparent during wk 1–4 of treatment with 10–20% of pa-
tients showing NELA in the placebo group compared with 33%
in the 10-mg asoprisnil and 80–90% in the 25-mg asoprisnil
group.
Follicular activity indicated by urinary E1G levels (Table 4)
was partially or totally suppressed in 22%of patients on placebo
compared with 33% on 10 mg asoprisnil and 60% on 25 mg
asoprisnil. Continued follicular activity was seen in 78% of pa-
tients in the placebo group vs. 67 and 40% in the 10- and 25-mg
asoprisnil groups, respectively. These results suggest a dose-de-
pendent suppressive effect of asoprisnil on follicular activity.
Safety parameters
Noasoprisnil-treated patient had a serious AE.NoAEs led to
discontinuation of study drug. The most common AEs reported
by at least four patients in any group during treatment were
headache, nasopharyngitis, nausea, back pain, perioperative
complications, and abdominal pain. AEs exhibited no drug-re-
lated or dose-dependent pattern. There were no clinically mean-
ingful mean changes from baseline in hematology, chemistry,
and urinalysis laboratory values.
Discussion
The primary outcome of this study was evaluation of the effects
of 3 months treatment with asoprisnil on uterine artery blood
flow. Furthermore, effects of asoprisnil on uterine bleeding and
quality of life measures were assessed in patients scheduled for
hysterectomy due to symptomatic leiomyomata.
Asoprisnil treatment was associated with a moderately de-
creased uterine artery blood flow.Therewas a rapid reduction in
uterine bleeding, evidenced by MP scores, and an improvement
in quality of life measures.
Previous clinical studies suggested uterine artery blood flow
to be important for leiomyoma growth (25). Pharmacological
agents such as GnRH analogs (26) and
danazol (27), which reduce leiomyoma
volume, have been shown to reduce uter-
ine artery blood flow. Furthermore, the
progesterone antagonist mifepristone has
been demonstrated to decrease uterine ar-
tery blood flow and reduce the size of the
leiomyomatous uterus (10).
The effect of asoprisnil on uterine artery
blood flow was assessed in this study to in-
vestigate a possible mechanism of action in
patients with uterine leiomyomata. RI and
PIweremeasured in uterine arteries to show
a statistically significant effect on PI in both
groups treated with asoprisnil and a trend
toward increased RI compared with pla-
cebo. These findings suggest a moderate in-
hibitory effect of asoprisnil onuterine artery
blood flow.
Asoprisnil has previously been shown to
reduce leiomyoma volumes (15) with direct
FIG. 2. Analysis of UFS-QOL questionnaires. Mean changes in UFS-QOL total score and subscales (concern,
activities, energy/mood, control, self-consciousness, sexual function, and symptom severity) from baseline
to final visit in the three treatment groups (placebo, 10 mg asoprisnil, and 25 mg asoprisnil) are shown.
The significance of the difference of change from baseline between placebo and asoprisnil groups was
determined using Hochberg’s multiple-comparison procedure at 0.05 level. For symptom severity, a lower
score corresponds to a lower severity; for other scales, a higher score indicates a better quality of life.
TABLE 3. MP scores
Treatment group P valuea
Placebo (n  10)
mean  SD
Asoprisnil 10 mg
(n  12)
mean  SD
Asoprisnil 25 mg
(n  11)
mean  SD
Asoprisnil 10 mg
vs. placebo
Asoprisnil 25 mg
vs. placebo
Baseline 213.0  128.0 156.7  103.8 217.9  115.4 NA NA
Final month 225.6  232.7 2.4  4.9 2.5  8.1 NA NA
Change from baseline
to final month
12.6  150.6 154.3  105.2 215.4  114.1 0.001b 0.001b
Mean changes of MP scores (in milliliters) from baseline to final month in the three treatment groups (placebo, 10 mg asoprisnil, and 25 mg asoprisnil). NA, Not
applicable.
a From ANCOVA model for change from baseline to final month with fixed effect of treatment and baseline score as a covariate.
b Statistical significance at 0.05 level using Hochberg’s multiple-comparison procedure.
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and indirect mechanisms likely to be involved. With the recog-
nition that progesterone stimulates fibroid development and
growth (6, 7), antiproliferative properties would be expected in
a compound with partial progesterone antagonist effects. There
is growing evidence from in vitro studies that asoprisnil sup-
presses proliferation and induces apoptosis in cultured leiomy-
oma cells while failing to show a similar effect on myometrial
cells (28, 29). Evidence to date suggests that asoprisnil has se-
lective antiproliferative effects on leiomyoma cells via down-
regulation of growth factors and their receptors and induction of
apoptosis (29)mediatedby thePR.This is in contrast to themode
of action of GnRH analogs, which down-regulate ovarian es-
trogen and progesterone secretion via the pituitary gland to
achieve a reduction in total uterine volume (30), whereas aso-
prisnil specifically decreases leiomyoma size. The present and
previous studies have shown the antiproliferative effects of aso-
prisnil to occur in the presence of circulating follicular-phase
estrogen concentrations (15).
Asoprisnil induces a constellation of endometrial morpho-
logical changes,whichhavebeendescribedasanonphysiological
secretory effect. In particular, administration of asoprisnil is as-
sociated with profound vascular changes with increased num-
bers of thick-walled stromal arterioles specific to the endome-
trium (16). These changes are associated with low levels of
mitotic activity in endometrial glands and stroma, and no ad-
verse endometrial findings such as endometrial hyperplasia or
atypia have been demonstrated.
A further novel feature of this study is measurement of ovar-
ian activity by assessing urinary PdG and E1G twice weekly
throughout the treatment period. There was an apparent dose-
dependent suppression of luteal activity in asoprisnil-treated pa-
tients. Most patients experienced continued or only partially
suppressed follicular activity on treatment with asoprisnil.
It should be stressed that luteinization in this study was de-
finedbasedonurinaryPdGconcentrations typical for thenormal
luteal phase. Hence, luteal phase PdGmay be indicative of either
ovulation or a luteinized unruptured follicle. Serial ultrasound
examinations of the dominant follicle and more frequent mea-
surement of ovarian and pituitary hormones would be needed to
determine the effects of asoprisnil on ovulation.
Previous studies have consistently reported asoprisnil to exert
its clinical effects including suppression of menstruation in the
presence of follicular-phase estrogen concentrations (15, 31).
The risk of hypoestrogenism is the main limiting factor for the
long-term use of GnRH analogs (32), which are currently often
the only option for symptom control in patients with uterine
fibroids seeking to avoid surgery.
The clinical effects of asoprisnil administered for 12 wk dur-
ing this double-blind, placebo-controlled study are consistent
with previous reports (15). A profound effect on menstrual
bleeding was clearly demonstrated accompanied by a reduction
in the severity of fibroid-related symptoms. Asoprisnil has pre-
viously been shown to dramatically reducemenstrual bleeding in
women with (15) and without (31) fibroids. In this study, the
effect of asoprisnil on endometrial bleedingwas quantified using
the MP. Consistent use of standardized sanitary products and
provision of visual analogs on the pictogram allowed for quan-
tification of menstrual blood loss, as previously described (20).
Significant reductions were already apparent after the first
month, highlighting a rapid effect of asoprisnil on uterine bleed-
ing. Number of days with bleeding also markedly decreased in
asoprisnil groups in a dose-related manner. Similarly, there was
a dose response in the percentage of patients experiencing sup-
pression of uterine bleeding. Treatment with 25 mg asoprisnil
achieved suppression of uterine bleeding in 91% of patients,
some of whom presented with MP scores of over 200 ml (defi-
nition ofHMB is blood loss over 80ml) (33). HMB is commonly
difficult to manage in the presence of fibroids and frequent in-
dication for hysterectomy. In this and previous studies (14, 15),
asoprisnil has been shown to control uterine bleeding indepen-
dent of size and location of uterine fibroids.
The mechanism of suppression of menstrual bleeding during
asoprisnil treatment is not understood.Asoprisnil has previously
been shown to reversibly suppress menstruation at doses of 10
mg/d or higher in women with regular menses. This effect was
irrespective of the impact on luteal-phase progesterone concen-
trations indicative of luteinization (31). The results of the present
study are consistent with these findings. Collectively, these ob-
servations strongly suggest that asoprisnil suppresses menstrual
bleeding primarily via an endometrial effect. Asoprisnil induces
TABLE 4. Urinary E1G and PdG levels
Treatment group
Placebo (n  10)
Mean  SD
Asoprisnil 10 mg (n  12)
Mean  SD
Asoprisnil 25 mg (n  11)
Mean  SD
E1G (mol/mol)
Screening 11.5  4.0 18.0  7.2 15.0  5.5
wk 1–4 12.0  4.9 16.2  4.5 11.6  3.3
wk 5–8 13.3  3.4 17.5  6.6 12.5  5.4
wk 9–12 12.0  4.0 21.0  4.4 10.7  2.0
PdG (mmol/mol)
Screening 0.42  0.15 0.37  0.15 0.39  0.22
wk 1–4 0.39  0.17 0.45  0.26 0.17  0.11
wk 5–8 0.50  0.25 0.45  0.33 0.23  0.19
wk 9–12 0.45  0.19 0.46  0.27 0.15  0.10
Mean levels of urinary E1G and PdG collected twice weekly over 4-wk intervals during the screening cycle and during treatment with placebo, 10 mg asoprisnil, 25 mg
or asoprisnil. E1G and PdG levels were measured using ELISA and hormone concentrations corrected for creatinine excretion. levels are expressed as ratios of the
creatinine concentration (E1G in micromoles per mole and PdG in millimoles per mole).
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unique morphological changes in endometrial arterioles and
stroma (16), and these changes are likely to contribute to the
suppression of menstrual bleeding.
Asoprisnil-treated patients demonstrated statistically signif-
icantly greater improvements than placebo patients in most of
the disease-specific UFS-QOL domains. Responses to the UFS-
QOL questionnaire were grouped into subscales, as previously
described (21). The mean change from baseline to the final visit
indicated improvement in both asoprisnil groups comparedwith
placebo on all subscales. These quality of life measures indicate
a significant impact of asoprisnil on patients’ perception of the
severity of their symptoms and their quality of life. Every patient
in this study had experienced symptoms significant enough to
consent to major surgery for benign disease. In this study, treat-
ment with asoprisnil was well tolerated. There were no prema-
ture terminations, andall patients completed the studywithgood
compliance.
In conclusion, we havemade the novel observations that aso-
prisnil reduces uterine artery blood flow while substantially
decreasing menstrual blood loss and improving quality of life
measures in patients with symptomatic uterine leiomyomata
scheduled for hysterectomy. A moderate reduction in uterine
artery blood flowwas demonstrated by change in resistance and
pulsatility indices. This effect may contribute to leiomyoma vol-
ume reduction, even though it is unlikely to be the primarymech-
anism. Decreased blood loss was evidenced by MP evaluation
and improvement of quality of life by responses to theUFS-QOL.
All these effects were observed in the presence of continued or
only partially suppressed ovarian follicular activity in the ma-
jority of patients. The 10- and 25-mg doses of asoprisnil were
safe and effective when administered daily for a 12-wk period.
Further studies are needed to determine safety and efficacy pro-
files of asoprisnil when administered beyond 12 wk.
Acknowledgments
We are grateful to Joan Kerr in Edinburgh and Elizabeth O’Neill in
Southampton for clinical assistance with patient recruitment, Martha
Urquhart and Dave Morrell for assessment of urinary PdG and E1G
levels, and Sheila Milne for secretarial assistance.
Address all correspondence and requests for reprints to: Professor
Hilary O. D. Critchley, Division of Reproductive and Developmental
Sciences, Centre forReproductive Biology,University of Edinburgh, The
Queen’s Medical Research Institute, 47 Little France Crescent, Edin-
burgh EH16 4TJ, United Kingdom. E-mail: hilary.critchley@ed.ac.uk.
This work was supported by TAP Pharmaceutical Products Inc.
Current address for K.C.: Abbott Laboratories, Abbott Park, Illinois
60064.
Current address forC.H.:TakedaGlobalResearch andDevelopment
Inc., Lake Forest, Illinois 60015.
Disclosure Summary: K.C. and C.H. were previously employed
by TAP Pharmaceutical Products Inc. K.C. is a coinventor of several
patent applicationswith asoprisnil. A.R.W.W. consults for TAP Phar-
maceutical Products Inc. H.C. received salary support for research
staff and for laboratory consumables fromTAP Pharmaceutical Prod-
ucts Inc.
References
1. Stewart EA 2001 Uterine fibroids. Lancet 357:293–298
2. Flake GP, Andersen J, Dixon D 2003 Etiology and pathogenesis of uterine
leiomyomas: a review. Environ Health Perspect 111:1037–1054
3. Edozien LC 2005 Hysterectomy for benign conditions. BMJ 330:1457–1458
4. Edwards RD,Moss JG, LumsdenMA,WuO,Murray LS, Twaddle S,Murray
GD 2007 Uterine-artery embolization versus surgery for symptomatic uterine
fibroids. N Engl J Med 356:360–370
5. Lepine LA, Hillis SD, Marchbanks PA, Koonin LM, Morrow B, Kieke BA,
Wilcox LS 1997 Hysterectomy surveillance: United States, 1980–1993.
MMWR CDC Surveill Summ 46:1–15
6. Rein MS 2000 Advances in uterine leiomyoma research: the progesterone
hypothesis. Environ Health Perspect 108(Suppl 5):791–793
7. Maruo T, Matsuo H, Samoto T, Shimomura Y, Kurachi O, Gao Z, Wang Y,
Spitz IM, Johansson E 2000 Effects of progesterone on uterine leiomyoma
growth and apoptosis. Steroids 65:585–592
8. Friedman AJ, Daly M, Juneau-Norcross M, Rein MS, Fine C, Gleason R,
Leboff M 1993 A prospective, randomized trial of gonadotropin-releasing
hormone agonist plus estrogen-progestin or progestin “add-back” regimens
for women with leiomyomata uteri. J Clin Endocrinol Metab 76:1439–1445
9. Eisinger SH, Meldrum S, Fiscella K, le Roux HD, Guzick DS 2003 Low-dose
mifepristone for uterine leiomyomata. Obstet Gynecol 101:243–250
10. ReinschRC,MurphyAA,Morales AJ, Yen SS 1994The effects of RU 486 and
leuprolide acetate on uterine artery blood flow in the fibroid uterus: a pro-
spective, randomized study. Am JObstet Gynecol 170:1623–1627; discussion
1627–1628
11. Chwalisz K, Perez MC, Demanno D, Winkel C, Schubert G, Elger W 2005
Selective progesterone receptor modulator development and use in the treat-
ment of leiomyomata and endometriosis. Endocr Rev 26:423–438
12. Schubert G, Elger W, Kaufmann G, Schneider B, Reddersen G, Chwalisz K
2005 Discovery, chemistry, and reproductive pharmacology of asoprisnil and
related 11-benzaldoxime substituted selective progesterone receptor modu-
lators (SPRMs). Semin Reprod Med 23:58–73
13. Elger W, Bartley J, Schneider B, Kaufmann G, Schubert G, Chwalisz K 2000
Endocrine pharmacological characterization of progesterone antagonists and
progesterone receptor modulators with respect to PR-agonistic and antago-
nistic activity. Steroids 65:713–723
14. Chwalisz K, DeManno D, Garg R, Larsen L, Mattia-Goldberg C, Stickler T
2004 Therapeutic potential for the selective progesterone receptor modulator
asoprisnil in the treatment of leiomyomata. Semin Reprod Med 22:113–119
15. Chwalisz K, Larsen L, Mattia-Goldberg C, Edmonds A, Elger W, Winkel CA
2007 A randomized, controlled trial of asoprisnil, a novel selective progester-
one receptor modulator, in women with uterine leiomyomata. Fertil Steril
87:1399–1412
16. WilliamsAR,CritchleyHO,Osei J, Ingamells S,Cameron IT,HanC,Chwalisz
K 2007 The effects of the selective progesterone receptormodulator asoprisnil
on the morphology of uterine tissues after 3months treatment in patients with
symptomatic uterine leiomyomata. Hum Reprod 22:1696–1704
17. TekayA, Jouppila P 1996 Intraobserver reproducibility of transvaginalDopp-
lermeasurements inuterine and intraovarianarteries in regularlymenstruating
women. Ultrasound Obstet Gynecol 7:129–134
18. Valentin L, Sladkevicius P, Bland M 2001 Intraobserver reproducibility of
Dopplermeasurements of uterine artery blood flow velocity in premenopausal
women. Ultrasound Obstet Gynecol 17:431–433
19. Sulaiman S, Khaund A, McMillan N, Moss J, Lumsden MA 2004 Uterine
fibroids: do size and location determine menstrual blood loss? Eur J Obstet
Gynecol Reprod Biol 115:85–89
20. Wyatt KM, Dimmock PW, Walker TJ, O’Brien PM 2001 Determination of
total menstrual blood loss. Fertil Steril 76:125–131
21. Spies JB, CoyneK,GuaouGuaouN,BoyleD, Skyrnarz-MurphyK,Gonzalves
SM 2002 The UFS-QOL, a new disease-specific symptom and health-related
quality of life questionnaire for leiomyomata. Obstet Gynecol 99:290–300
22. Yong EL, Glasier A, Hillier H, Ledger W, Caird L, Beattie G, Sweeting V,
Thong J, Baird DT 1992 Effect of cyclofenil on hormonal dynamics, follicular
development and cervical mucus in normal and oligomenorrhoeic women.
Hum Reprod 7:39–43
23. Santoro N, Crawford SL, Allsworth JE, Gold EB, Greendale GA, Korenman
S, Lasley BL, McConnell D, McGaffigan P, Midgely R, Schocken M, Sowers
M, Weiss G 2003 Assessing menstrual cycles with urinary hormone assays.
Am J Physiol Endocrinol Metab 284:E521–E530
24. Brown A, Cheng L, Lin S, Baird DT 2002 Daily low-dose mifepristone has
contraceptive potential by suppressing ovulation and menstruation: a double-
blind randomized control trial of 2 and 5 mg per day for 120 days. J Clin
Endocrinol Metab 87:63–70
4670 Wilkens et al. Asoprisnil Effect on Uterine Artery Blood Flow J Clin Endocrinol Metab, December 2008, 93(12):4664–4671
25. Farmakides G, Stefanidis K, Paschopoulos M, Mamopoulos M, Lolis D 1998
Uterine artery Doppler velocimetry with leiomyomas. Arch Gynecol Obstet
262:53–57
26. Kanelopoulos N, Dendrinos S, Oikonomou A, Panagopoulos P, Markussis V
2003 Doppler-ultrasound as a predictor of uterine fibroid response to GnRH
therapy. Int J Gynaecol Obstet 82:41–47
27. Pepper J, Dewart PJ, Oyesanya OA 1999 Altered uterine artery blood flow
impedance after danazol therapy: possible mode of action in dysfunctional
uterine bleeding. Fertil Steril 72:66–70
28. Chen W, Ohara N, Wang J, Xu Q, Liu J, Morikawa A, Sasaki H, Yoshida S,
Demanno DA, Chwalisz K, Maruo T 2006 A novel selective progesterone
receptor modulator asoprisnil (J867) inhibits proliferation and induces apo-
ptosis in cultured human uterine leiomyoma cells in the absence of comparable
effects on myometrial cells. J Clin Endocrinol Metab 91:1296–1304
29. Ohara N,Morikawa A, ChenW,Wang J, DeManno DA, Chwalisz K,Maruo
T 2007 Comparative effects of SPRM asoprisnil (J867) on proliferation, ap-
optosis, and the expression of growth factors in cultured uterine leiomyoma
cells and normal myometrial cells. Reprod Sci 14:20–27
30. Carr BR,Marshburn PB,Weatherall PT, BradshawKD, BreslauNA, ByrdW,
Roark M, Steinkampf MP 1993 An evaluation of the effect of gonadotropin-
releasing hormone analogs and medroxyprogesterone acetate on uterine
leiomyomata volume by magnetic resonance imaging: a prospective, random-
ized, double blind, placebo-controlled, crossover trial. J Clin Endocrinol
Metab 76:1217–1223
31. Chwalisz K, Elger W, Stickler T, Mattia-Goldberg C, Larsen L 2005 The
effects of 1-month administration of asoprisnil (J867), a selective proges-
terone receptor modulator, in healthy premenopausal women. Hum Re-
prod 20:1090–1099
32. Friedman AJ, Lobel SM, Rein MS, Barbieri RL 1990 Efficacy and safety con-
siderations in women with uterine leiomyomas treated with gonadotropin-
releasing hormone agonists: the estrogen threshold hypothesis. Am J Obstet
Gynecol 163:1114–1119
33. Warner PE, Critchley HO, Lumsden MA, Campbell-BrownM, Douglas A,
Murray GD 2004 Menorrhagia II: is the 80-mL blood loss criterion useful
in management of complaint of menorrhagia? Am J Obstet Gynecol 190:
1224–1229
J Clin Endocrinol Metab, December 2008, 93(12):4664–4671 jcem.endojournals.org 4671
